Neuroprotective properties of a novel, non-haematopoietic agonist of the erythropoietin receptor.
Erythropoietin, a member of the type 1 cytokine superfamily, controls proliferation and differentiation of erythroid progenitor cells through binding to and dimerization of the erythropoietin receptor. Both erythropoietin and its receptor are also expressed in the central nervous system, where they are involved in tissue protection. However, the use of erythropoietin as a neuroprotective agent may be hampered by its erythropoietic activity. Therefore, developing non-haematopoietic erythropoietin mimetics is important. Based on the crystal structure of the complex of erythropoietin and its receptor, we designed a peptide, termed Epotris, corresponding to the C α-helix region (amino-acid residues 92-111) of human erythropoietin. The peptide specifically bound to the erythropoietin receptor and promoted neurite outgrowth and survival of primary neurons with the same efficiency as erythropoietin, but with 10(3)-fold lower potency. Knockdown of the erythropoietin receptor or interference with its downstream signalling inhibited the Epotris-induced neuritogenic and pro-survival effect. Similarly to erythropoietin, Epotris penetrated the blood-brain barrier. Moreover, treatment with the peptide attenuated seizures, decreased mortality and reduced neurodegeneration in an in vivo model of kainic acid-induced neurotoxicity. In contrast to erythropoietin, Epotris did not stimulate erythropoiesis upon chronic administration. Thus, Epotris is a novel neuroprotective non-haematopoietic erythropoietin mimetic that may offer new opportunities for the treatment of neurological disorders.